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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyelectrolyte superior in ionic conductivity and durability 
and suitable for a proton exchange membrane or the like of a fuel cell, and provide an electrolyic 
membrane having the electrolyte as the main component, and a membrane/electrode junction 
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SOLUTION: This is a blended polymer electrolyte composed of a mixture of (a) polybenzoxazole or 
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groups selected from groups composed of a sulfonic acid group and its salts, a phosphonic acid group 
and its salts, and a carboxylic acid group and its salts. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) a sulfonic group — and — the — a salt — or — phosphonic acid -- a radical — and — ** — a salt — 
from — becoming — a group — choosing — having — a kind — more than — a radical — a molecule — inside — 
one — a piece — more than having — poly — benzoxazole — or — poly — bends — a thiazole — (-- b — ) — a 
sulfonic group — and — the -- a salt — phosphonic acid — a radical -- and — the -- a salt — a carboxylic acid — 
a radical — and the — a salt — from — becoming — a group — choosing — having — a kind — more than — a 
radical — a molecule — inside — one — a piece — more than — having — basicity — a polymer — mixture — 
from — becoming — things — the description carrying out — blend polymer — an electrolyte . 

[Claim 2] Poly benzoxazole or the poly bends thiazole is the following general formula (1) or (5).; 
[Formula 1] 

-K*tH ( * 1 ' 

[type (1) means that the repeat unit which consists of Arl and Ar2, and the repeat unit which consists of Ar3 
and Ar4 have connected with random or a block. The inside of a formula, and Arl and Ar3 are the following 
general formula (2).; 




(5*2) 



The residue more than a kind which comes out and is chosen from the residue expressed is expressed, and 
even if Arl and Ar3 are the same, they may differ. XI and X2 express O or S. Y expresses CH2, C (CH3)2, 
C (CF3), or S (=0)2 [ O, S, C=Q and ]. Ar2 is the following general formula (3).; 




(^3) 



The residue more than a kind which comes out and is chosen from the group expressed is expressed. Ar4 is 
the following general formula (4).; 
[Formula 4] 
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-Q.-CO- 0-0--OfO--0-rO- 
-O-G- -O-gp- -£>—©-• 



<*4) 



The residue more than a kind chosen from the group which comes out and consists of residue expressed is 
expressed, nl expresses the integer of 1-10000, and ml expresses the integer of 0-10000, respectively.] 
[Formula 51 



[type (5) means that each repeat unit has connected with random or a block. X3 and X4 express either S 
atom or O atom among a formula, and even if these are the same, they may differ. Z expresses S03H set, 
P03H2 set, and one or more sorts of radicals chosen from those salts. n2 expresses the integer of 1-10000, 
and, as for m2, q expresses the integer of 0-10000 for the integer of 1-3, respectively.] The blend polymer 
electrolyte according to claim 1 which comes out and is characterized by what is expressed. 
[Claim 3] The blend polymer electrolyte according to claim 1 or 2 characterized by being one or more sorts 
of compounds chosen from the group which a basic polymer becomes from the polymer of 2-vinylpyridine 
and its copolymer, 4-vinylpyridine, the copolymer, polybenzimidazole and the poly quinoline, and the poly 
quinoxaline. 

[Claim 4] The electrolyte membrane which uses a blend polymer electrolyte according to claim 1 to 3 as a 
principal component. 

[Claim 5] The film / electrode zygote characterized by including a blend polymer electrolyte membrane 
according to claim 1 to 3 in the film and/or an electrode layer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polymer electrolyte useful as polyelectrolyte film, the 
electrolyte membrane which makes it a principal component, and the film / electrode zygote using this 
electrolyte. 
[0002] 

[Description of the Prior Art] A water electrolyzer and a fuel cell can be mentioned as an example of the 
electrochemical equipment which uses a solid polymer electrolyte as an ion conductor instead of a liquid 
electrolyte. The poly membrane used for these must be chemical, thermal, electrochemical, and dynamic 
sufficiently stable in proton conductivity as cation exchange membrane. For this reason, as what can be used 
over a long period of time, the perfluorocarbon-sulfonic-acid film which mainly makes "Nafion 
(trademark)" by U.S. Du Pont the example of representation has been used. However, if it is going to 
operate on the conditions exceeding 100 degrees C, membranous water content will fall rapidly, and also it 
becomes remarkable [ membranous softening ]. For this reason, in the fuel cell which uses as a fuel the 
methanol with which the future is expected, the degradation by the methanol transparency in the film 
happens, and sufficient engine performance cannot be demonstrated. Moreover, also in the fuel cell operated 
near 80 degree C by using as a fuel the hydrogen currently examined by the current Lord, it is pointed out as 
a failure of establishment of a fuel cell technique that membranous cost is too high. 
[0003] As an electrolyte membrane which replaces the perfluorocarbon-sulfonic-acid film, the so-called 
hydrocarbon system polymer electrolyte which introduced acidic groups, such as a sulfonic group, into 
polymers, such as a polyether ether ketone, and polyether sulphone, polysulfone, is examined briskly in 
recent years. However, compared with perfluorocarbon sulfonic acid, it was easy to do hydration and 
swelling of a hydrocarbon system polymer electrolyte, and the problem was in the endurance under high 
humidity. 

[0004] Mixing with a basic polymer is performed as one of the policies which control swelling. This tends 
to control swelling by constructing a bridge by the basic polymer in acidic groups, such as a sulfonic group 
in a polymer electrolyte. For example, the mixture (international public presentation patent official report 
WO 99/No. 54389 official report) of the polyether ether ketone (acid polymer) which has the polyether 
sulphone which has a sulfonic group, and a sulfonic group, and polybenzimidazole (basic polymer) etc. is 
known. However, neither sulfonation polyether sulphone nor a sulfonation polyether ether ketone had [ that 
the desorption of the sulfonic group by the acid or heat tends to happen ] enough endurance. 
[0005] On the other hand, with the international public presentation patent official report WO 01 /No. 01510 
official report, it is 2 and 5-difluoro. - A 3 and 6-disulfo terephthalic acid, 2, 2'-disulfo - Although 4 and the 
film which consists of mixture of the poly bends azole and polybenzimidazole using 4 , -diphenyl ether 
dicarboxylic acid are indicated, the ion conductivity is not described. 

[0006] Although the molecular complex of the polybenzimidazole to which the molecular complex of the 
polybenzimidazole which has a sulfonic group, and a thermosetting basic compound has a sulfonic group in 
the United States patent official report No. 6025439, and a basic thermoplastic polymer was indicated by the 
United States patent official report No. 5998550, respectively, electrochemical applications, such as an 
electrolyte, were not described in any. Moreover, the polybenzimidazole which has a sulfonic group had the 
fault that ion conductivity was lower than other polymer electrolytes, such as perfluorocarbon sulfonic acid, 
and polysulfone which has a sulfonic group, polyether sulphone, a polyether ether ketone. 
[0007] Although endurance generally improved by mixing a basic polymer to an acid polymer, it was a 
thing at the sacrifice of the ion conductivity which the acid polymer originally had in coincidence. 
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[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the electrolyte 
membrane which uses the polyelectrolyte excellent in the suitable ion conductivity and the endurance for the 
proton exchange film of a fuel cell etc., and this electrolyte as a principal component, and the film 
containing this electrolyte / electrode zygote. 
[0009] 

[Means for Solving the Problem] this invention persons resulted in completion of a header and this invention 
that the polymer electrolyte in which the engine performance excellent in endurance, ion conductivity, etc. is 
shown, an electrolyte membrane and the film / electrode zygote was obtained by mixing the poly 
benzoxazole or the poly bends thiazole which has an acidic group, and the basic polymer which has an 
acidic group, as a result of repeating research wholeheartedly, in order to attain the above-mentioned 
purpose. 

[0010] Namely, this invention (1), Blend polymer electrolyte which consists of mixture with the basic 
polymer which has a radical more than a kind chosen from the group which consists of the poly benzoxazole 
or the poly bends thiazole which has a radical more than a kind chosen from the group which consists of the 

(a) sulfonic group and its salt or a phosphonic acid radical, and a salt of ** in [ one or more a molecule, the 

(b) sulfonic group and its salt, phosphonic acid radical and its salt, a carboxylic-acid radical, and its salt in / 
one or more / a molecule. (2) Poly benzoxazole or the poly bends thiazole is the following general formula 
(l)or(5).; 

[Formula 6] 

-f — tH^fc ( * n 

[type (1) means that the repeat unit which consists of Arl and Ar2, and the repeat unit which consists of Ar3 
and Ar4 have connected with random or a block. The inside of a formula, and Arl and Ar3 are the following 
general formula (2).; 
[Formula 7] 



-CO?-- -GCG 



The residue more than a kind which comes out and is chosen from the residue expressed is expressed, and 
even if Arl and Ar3 are the same, they may differ. XI and X2 express O or S. Y expresses CH2, C (CH3)2, 
C (CF3), or S (=0)2 [ O, S, C=0 and ]. Ar2 is the following general formula (3).; 
[Formula 8] 

■<r. <r -cf . ~v* 

The residue more than a kind which comes out and is chosen from the group expressed is expressed. Ar4 is 
the following general formula (4).; 
[Formula 9] 
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The residue more than a kind chosen from the group which comes out and consists of residue expressed is 
expressed, nl expresses the integer of 1-10000, and ml expresses the integer of 0-10000, respectively.] 




(5*5) 



[type (5) means that each repeat unit has connected with random or a block. X3 and X4 express either S 
atom or O atom among a formula, and even if these are the same, they may differ. Z expresses S03H set, 
P03H2 set, and one or more sorts of radicals chosen from those salts. n2 expresses the integer of 1-10000, 
and, as for m2, q expresses the integer of 0-10000 for the integer of 1-3, respectively.] It is a blend polymer 
electrolyte given in (1) which comes out and is characterized by what is expressed. In a list (3) A basic 
polymer The polymer and its copolymer of 2-vinylpyridine, 4-vinylpyridine, and the copolymer, 
polybenzimidazole, the poly quinoline, It is characterized by being one or more sorts of compounds chosen 
from the group which consists of poly quinoxaline. (1) It is a blend polymer electrolyte given in (2). Or in a 
list (4) the electrolyte membrane which uses the blend polymer electrolyte of a publication as a principal 
component at either of (1) -3 - it is - a list ~ (5) the film / electrode zygote characterized by including a 
blend polymer electrolyte membrane given in either of (1) - (3) in the film and/or an electrode layer - it 
comes out. 
[0011] 

[Embodiment of the Invention] This invention is explained to a detail below. As a desirable example of Arl 
and Ar3 in a general formula (1), it is following (la) - (lx).; 
[Formula 11] 
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-CO" -CCQ-** -<XX}-~ 



n (iBl Tr 1 J I! X//-« 1fl 



-caxo-'- -ccrco— -CC^fcXH* 



-CO*C0-« -CO*CcJ-« HXr"TXH«> 



ii i >-"■"> —%j xj ;i ^"»> 



************ j s not ii m ited to this, (lb), (lc), (le), (If), (Ig), and (li) are more desirable, and (lb) and (lc) 
are the most desirable. 

[0012] As an acidic group of Ar2, a sulfonic group, a phosphonic acid radical, carboxylic-acid radicals, and 
those salts can be mentioned. A sulfonic group and a phosphonic acid radical are desirable especially, and it 
is desirable in order that a sulfonic group may raise ion conductivity. As a compound which constitutes a 
salt, metal ions, such as sodium, a potassium, magnesium, calcium, barium, aluminum, iron, titanium, and 
copper, a low-molecular amine, an imidazole compound, a pyridine derivative, a quinoline derivative, etc. 
are mentioned. It is desirable that it is between 0-99-mol %, as for the salt in [ all ] an acidic group, it is 
more desirable that it is less than [ 20 mol % ], and it is still more desirable that it is less than [10 mol % ]. 
Although the two or more numbers of an acidic group should just be one or more pieces, there may be. A 
different acidic group like a sulfonic group and phosphonic acid may be intermingled. 
[0013] An aromatic series radical expresses the radical containing one or more aromatic series rings. 
Although hetero atoms, such as the derivative, and O, S, may be included in the aromatic series radical, it is 
desirable to exist in that case as the substituent of an aromatic series ring and a radical which connects an 
aromatic series ring. [ the alkyl group of carbon numbers 1 -6 and ] With an aromatic series ring, aromatic 
series heterocycles, such as a pyridine ring and a quinoline ring, are also included besides hydrocarbon 
groups, such as the benzene ring and a naphthalene ring. If the halogen has joined together by covalent bond 
in Ar2, in order to have a bad influence on an environment at the time of abandonment, as for Ar2, it is 
desirable that the halogen combined by covalent bond is not included. As for an acidic group, it is desirable 
to have combined with the aromatic series ring through other organic radicals, such as direct or an alkyl 
group. In order to control the desorption of an acidic group, it is desirable that electron releasing groups, 
such as an alkyl group, a ether group, and an amino group, have not combined with the aromatic series ring 
which the acidic group has combined. Although not limited especially, the radical expressed with following 
structure (2a) - (2d) as a desirable example of Ar2 can be mentioned. 
[Formula 12] 

),H S0 3 H /OjH HO*S 





(2a) . < 2b) ' — (2c) ' ~ V^" 803 " t2d) 
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(2 a) is more desirable especially. 

[0014] As a desirable example of Ar4, it is following residue (3a) - (3t).; 
[Formula 13] 




<*) ^TV_ I*, -hQm^" pc) -g- <*»> 



(3«) 



(31) 



(3m) 




******** — although things are made, it is not limited to these. Especially, (3b), (3e), (3g), (3k), and (3m) 
are more desirable, and (3b) and (3m) are the most desirable. 

[0015] As for X3 and X4, it is more desirable that it is O, and it is the most desirable in order that that all are 
O may raise ion conductivity. As for Z, it is desirable that they are a sulfonic group or its salt. It is desirable 
in order to show the dynamics property that a molding object is desirable that nl and n2 are ten or more, and 
it is still more desirable that it is 100 or more. Moreover, although ml and m2 may be any value, since ion 
conductivity becomes it high that ml/nl or m2/n2 are between 0-0.5, they are desirable, and still more 
desirable in it being between 0-0.2. 

[0016] Although the desirable example of the acid polymer in this invention is shown in - (4an) below (4a), 
it is not limited to these. 
[Formula 14] 
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I 1 

(fed) 



[0017] 

[Formula 15] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 1 2/1 4/2005 



JP,2003-022709,A [DETAILED DESCRIPTION] 



Page 7 of 13 




[0018] (4a), (4c), (4e), and (4g) are desirable especially. These polymers are compoundable by the approach 
of well-known arbitration. For example, a screw (ortho aminophenol) compound can be obtained by being 
among dehydration solvents, such as polyphosphoric acid, carrying out heating stirring, and making the 
dicarboxylic acid which has a sulfonic group and a phosphonic acid radical react. The obtained polymer can 
be used by the well-known approach, separating and refining it. These polymers may be any of a 
homopolymer, a block copolymer, and a random copolymer (when ml or ml is 0), and can be used 
according to the purpose. 

[0019] Although a part of the sulfonic group and phosphonic acid radical in the acid polymer of this 
invention may form metal ions, such as sodium, a potassium, magnesium, calcium, barium, aluminum, iron, 
titanium, and copper, a low-molecular amine, an imidazole compound, a pyridine derivative, a quinoline 
derivative, etc. and the salt, it is desirable that the rate of a salt is less than [ 20 mol % ], and it is still more 
desirable that it is less than [ 10 mol % ]. 

[0020] The basic polymer which has an acidic group in this invention can use what has an acidic group for 
the basic polymer structure of well-known arbitration. As an example, the copolymer of a vinyl amine, the 
copolymer of a vinyl sulfonic acid and a vinyl amine, and vinyl phosphonic acid, The copolymer of a vinyl 
amine and an acrylic acid, the sulfonation object of Pori (4-vinylpyridine), The copolymerization object of 
4-vinylpyridine and a vinyl sulfonic acid, the copolymerization object of 4-vinylpyridine and vinyl 
phosphonic acid, The sulfonation object of Pori (2-vinylpyridine), the sulfonated polybenzimidazole, the 
aromatic series system polymer (polyether sulphone — ) which has the sulfonated poly quinoline, the 
sulfonated poly quinoxaline, a pyridine ring, a quinoline ring, and a quinoxaline ring The polybenzimidazole 
which can mention the sulfonation object of polysulfone, a polyether, a polysulfide, the poly ketone, a 
polyether ketone, and a polyether ether ketone etc., and has a sulfone radical, the poly quinoline, and the 
poly quinoxaline are desirable. Although desirable structure is shown below, it is not limited to these. 
[0021] 

[Formula 16] 
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[Formula 17] 
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JCHjhPOjH, 



C? 0 Ob SOaM SO,H 

PO,H, 



(Sal) 



9 




[0023] The basic polymer which has these acidic groups can embellish a well-known basic polymer 
chemically, can also compound it, and can also compound it by the polymerization using the monomer 
which has an acidic group. It is installation of the phosphonic acid radical which passes through sulfonation 
by the Krol sulfuric acid, a sulfuric anhydride oleum, etc., and chloromethylation by chloro methyl ether as 
a former example, and the approach of introducing a sulfonic group and a phosphonic acid radical by 
making an alkyl ape ton, an alkyl halide phosphonic acid derivative, an alkyl halide sulfonic-acid derivative, 
etc. react, after ionizing the approach of compounding from polybenzimidazole, polyvinyl pyridine, the poly 
quinoline, and the poly quinoxaline and polybenzimidazole by the alkali-metal hydride etc. is mentioned. As 
the latter approach, 2-sulfo terephthalic acid, 2, 5-dicarboxy benzene phosphonic acid, 2, a 5-disulfo 
terephthalic acid, 2, 5-dicarboxy 1, 4-benzene diphosphonic acid, Which sulfo or a phospho terephthalic 
acid, 4-sulfoisophtharate, 5-sulfoisophtharate, 4, 6-disulfo isophthalic acid, 3, 5-dicarboxy benzene 
phosphonic acid, 2, 4-dicarboxy benzene phosphonic acid, 4, 6-dicarboxy - 1, 3-benzene diphosphonic acid, 
Which sulfo or phospho isophthalic acid, a screw (4-carboxy-3-sulfophenyl) sulfone, A screw (4-carboxy-2- 
sulfophenyl) sulfone, the screw (4-carboxy-3-sulfophenyl) ether, The screw (4-carboxy-2-sulfophenyl) 
ether, 4, 4 ? -dicarboxy - 3 3'-disulfo bends phenon, Screw (4-carboxy-2-sulfophenyl) methane, 2, and 2-screw 
(4-carboxy-2-sulfophenyl) propane, Screw (4-carboxy-2-sulfophenyl) sulfide, 2, and 2-screw (4-carboxy-3- 
sulfophenyl) hexafluoropropane, 1, 5-disulfo - 2, 6-naphthalene dicarboxylic acid, 2-sulfo -1, 4-naphthalene 
dicarboxylic acid, 4, 8-disulfo - Phospho [ 2, 6-naphthalene dicarboxylic acid, 4, 8-JIHOSUHO -2, 6- 
naphthalene dicarboxylic acid / 6-] - The approach of compounding polybenzimidazole by using acidic 
group content dicarboxylic acid, such as 1 and 4-naphthalene dicarboxylic acid, as a raw material etc. is 
mentioned. 

[0024] Although the amount of the acidic group in the basic polymer which has an acidic group can take any 
value, it is the range of 0.1 - 5.0 meq/g preferably. It is 1.0-3.0 meq/g more preferably. As for the 
molecular weight of the poly benzoxazole which has an acidic group or the poly bends thiazole, and the 
basic polymer which has an acidic group, it is desirable that it is the range of 1000-10 million, and it is more 
desirable that it is the range of 10000-1 million. A viscosity determination is simple although measurement 
of molecular weight can be performed by the approaches of well-known arbitration, such as a gel partition- 
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chromatography method, osmometry, light scattering measurement, and a viscosity determination, as an 
example of a viscosity determination — a logarithm — measurement of viscosity is indicated in the example, 
the case of upright (5a) linear molecules, such as a polymer (4a), — a logarithm — viscosity — the range of 
0.1-100.0 — more — desirable ~ the range of 1 .0-50.0 — it is the range of 3.0-30.0 still more preferably, the 
case of flexibility (5q) molecules, such as a polymer (4ab), — a logarithm — it is more desirable that the 
range of the range of viscosity being 0.1-10.0 is 0.5-5.0 preferably. If any polymer has too small molecular 
weight, endurance, a dynamics property, etc. will get worse, if molecular weight is too large, solution 
viscosity etc. will become large and workability etc. will get worse. 

[0025] although the amount of the basic polymer which has an acidic group to the poly benzoxazole or the 
poly bends thiazole which has an acidic group can take the amount of arbitration — the mol of the acidic 
group of poly benzoxazole or the poly bends thiazole — the mol of the basic group of a basic polymer which 
has an acidic group to a number — the polymer electrolyte which was excellent in endurance and ion 
conductivity in it being further 20 - 50 desirable% that a number is for 10 - 100% can be obtained. As for 
the molecular weight of the poly benzoxazole which has an acidic group or the poly bends thiazole, and the 
basic polymer which has an acidic group, it is desirable that it is the range of 1000-10 million, and it is more 
desirable that it is the range of 10000-1 million. A viscosity determination is simple although measurement 
of molecular weight can be performed by the approaches of well-known arbitration, such as a gel partition- 
chromatography method, osmometry, light scattering measurement, and a viscosity determination, as an 
example of a viscosity determination — a logarithm — measurement of viscosity is indicated in the example, 
the case of upright (5a) linear molecules, such as a polymer (4a), — a logarithm - it is desirable that the 
range of viscosity is 0.1-100.0, it is more desirable that it is the range of 1.0-50.0, and it is desirable that it is 
the range of 3.0-30.0. the case of flexibility (5q) molecules, such as a polymer (4ab), — a logarithm — it is 
more desirable that the range of the range of viscosity being 0.1-10.0 is 0.5-5.0 preferably. If any polymer 
has too small molecular weight, endurance, a dynamics property, etc. will get worse, if molecular weight is 
too large, solution viscosity etc. will become large and workability etc. will get worse. 
[0026] The approach of well-known arbitration can be taken in mixing of the amount of a basic polymer 
which has the poly benzoxazole or the poly bends thiazole which has an acidic group, and an acidic group. 
You may mix in the solvent which dissolves both both, since either is made into the salt, both can be mixed, 
and it can also return from a salt by the acid or alkali treatment after that. Both may be mixed under 
existence of a low-molecular acid or a base among a solvent. 

[0027] The polymer electrolyte of this invention is extruded from a mixed solution or the isolated polymer 
electrolyte, and it can fabricate by the approach of arbitration, such as spinning, rolling, and the cast, on 
fiber or a film, or it can be used for a coating ingredient etc. In case it fabricates, it is desirable to fabricate 
from the solution which dissolved in the suitable solvent. As a dissolving solvent, although strong acid [, 
such as a non-proton polar solvent, and polyphosphoric acid, methansulfonic acid a sulfuric acid 
trifluoroacetic acid, ], such as N,N-dimethylacetamide, N.N-dimethylformamide, dimethyl sulfoxide, aN- 
methyl-2-pyrrolidone, and a hexa methyl HOSUHON amide, can be used, it is not limited to these. Plurality 
may be mixed and used for these solvents in the possible range. Moreover, it is good as a means which 
raises solubility also considering what added Lewis acid, such as a lithium bromide, a lithium chloride, and 
an aluminum chloride, to the organic solvent as a solvent. As for the polymer concentration in a solution, it 
is desirable that it is 0.1 - 30% of the weight of the range. If too low, a moldability will get worse, and if too 
high, workability will get worse. It is 0.5 - 5 % of the weight preferably. 

[0028] The method of acquiring a Plastic solid from a solution can use a well-known approach. For 
example, by immersion to the polymer non-solvent with which it can mix with the solvent which dissolves 
heating, reduced pressure drying, and a polymer etc., a solvent can be removed and the Plastic solid of an 
ionicity radical content polymer can be acquired. When a solvent is an organic solvent, it is desirable to 
make a solvent distill off by heating or reduced pressure drying. When a solvent is strong acid, being 
immersed in water, a methanol, an acetone, etc. is desirable. Under the present circumstances, it can also 
fabricate in the form compounded with other polymers if needed on fiber or a film. When it combines with 
the poly azole system polymer which is excellent in thermal resistance or a mechanical property, it is 
convenient for carrying out good shaping. 

[0029] The desirable approach of fabricating the polymer electrolyte membrane of this invention is the cast 
from the solution of a polymer electrolyte. A solvent can be removed from the solution which carried out the 
cast as mentioned above, and an electrolyte membrane can be obtained. As for removal of a solvent, being 
based on desiccation is desirable from membranous homogeneity. Moreover, in order to avoid 
decomposition and deterioration of a polymer and a solvent, it is desirable to dry at the lowest possible 
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temperature under reduced pressure. A glass plate, a Teflon (trademark) plate, etc. can be used for the 
substrate which carries out the cast. When the viscosity of a solution is high, if a substrate and a solution are 
heated and the cast is carried out at an elevated temperature, the viscosity of a solution can fall and the cast 
can be carried out easily. Although especially the thickness of the solution at the time of carrying out the 
cast is not restricted, it is desirable that it is 10-1000 micrometers. When too thin, it becomes impossible to 
maintain the gestalt as film, and the uneven film will become easy to be made if too thick. It is 100-500 
micrometers more preferably. The approach of controlling the cast thickness of a solution can use a well- 
known approach. For example, using an applicator, a doctor blade, etc., it can be made fixed thickness, or 
cast area can be fixed using a glass petri dish etc., and thickness can be controlled by the amount and 
concentration of a solution. The solution which carried out the cast can obtain the more uniform film by 
adjusting the removal rate of a solvent. For example, when heating, in the first phase, it can be made low 
temperature and a vapor rate can be lowered. Moreover, when immersed in non-solvents, such as water, it is 
suitable in air and inert gas, time amount neglect of the solution is carried out, and the coagulation rate of a 
polymer can be adjusted. 

[0030] Although the film of this invention can be made into the thickness of arbitration according to the 
purpose, from an ion conductivity field, a thing thin as much as possible is desirable. It is desirable that it is 
specifically 200 micrometers or less, and it is still more desirable that it is 10-50 micrometers. 
[003 1 ] Since the polymer electrolyte of this invention is excellent in ion conductivity and endurance, it is 
suitable for making it the shape of a film and film and using it as proton exchange film, such as a fuel cell. 
Furthermore, it can also use by using the polymer of this invention as a principal component as binder resin 
when producing the zygote of the polymer electrolyte membrane of this invention, and an electrode. Since 
the film / electrode zygote using the polymer electrolyte membrane of this invention have low internal 
resistance and high endurance, it can raise the generating efficiency of a fuel cell, and endurance greatly. 
[0032] The solid-state polyelectrolyte film / electrode zygote of this invention carried out the hotpress of a 
catalyst metal and the binding material to the polyelectrolyte film, sprayed the polymer electrolyte of this 
invention on the commercial gas diffusion electrode, or applied, was made to permeate, and can be joined 
and obtained on both sides of the aforementioned polyelectrolyte film. Moreover, a catalyst bed can be 
carried out inside, the hotpress of what carried out the laminating of the polymer electrolyte and catalyst of 
this invention by the repeat of spreading desiccation of the paste which distributed to homogeneity at the 
solvent can be carried out to resin films, such as Teflon, polypropylene, polyethylene, and polyethylene 
terephthalate, on both sides of the polyelectrolyte film, and it can also join to them. Moreover, a solvent can 
be dried and it can also join, after applying to a polyelectrolyte the paste which distributed the polymer 
polyelectrolyte and catalyst of this invention to homogeneity at the solvent by the brush, the brush, the 
applicator, spraying, printing, etc. Moreover, electrode material, such as carbon paper, and the polymer 
electrolyte membrane of this invention may be joined with this paste. Since these approaches make the 
ionicity radical alkali-metal salts, such as Na, beforehand, they may be performed, and they may carry out 
returning to the acid of a basis by the acid treatment after junction. As for the concentration of a solution or 
the polymer electrolyte under paste, it is desirable that it is 0.1 - 10 % of the weight. Moreover, a direct 
catalyst is also joinable to a polymer electrolyte membrane with sputtering etc. 

[0033] A catalyst may consist of a conductive ingredient which supported the particle of a catalyst metal, 
and may contain other components. Metals are noble metals which use platinum as a principal component, 
and may contain other metals, such as a rhodium, palladium, gold, silver, iridium, and a ruthenium. As for 
the particle size of a catalyst, it is desirable that it is the range of l-50nm. As for the amount of the catalyst 
over a polyelectrolyte, it is desirable that it is 50 - 1000% of range. As other components, a 
polytetrafluoroethylene and tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer, a tetrafluoroethylene- 
hexafluoro ethylene copolymer, etc. are mentioned as binding material. 

[0034] Although the conditions of a hotpress can choose suitable conditions with the ingredient to be used, it 
is desirable that press temperature is 100-300 degrees C, and a press pressure is the range of l-10MPa. 
[0035] 

[Example] Although this invention is concretely explained using an example below, this invention is not 
limited to these examples. Various measurement was performed as follows. 

[0036] (Ion conductivity measurement) the probe (product made from Teflon) top for its original work 
measurement — the front face of a strip-of-paper-like film sample — a platinum wire (diameter: 0.2mm) — 
pressing - the constant temperature of 80-degree-C95%RH - an alternating current impedance [ in / a 
sample is held in - constant humidity oven (Nagano Science Equipment Mfg. Co., Ltd., LH-20-01), and / 
10kHz between platinum wires ] - SOLARTRON 1 250FREQUENCY RESPONSE It measured by 
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ANALYSER. The distance between electrodes was changed, it measured and the conductivity which 
canceled the contact resistance between the film and a platinum wire by the following formulas from the 
distance between electrodes and the inclination which plotted the resistance measurement value was 
computed. 

- polymer electrolyte membrane conductivity [S/cm] = — the inclination between 1 / [film width cm] x 
[thickness cm] x resistance poles [omega/cm] 

- Film / electrode zygote conductivity (S/cm) = the resistance (omega) / electrode surface product of 
(Thickness cm) / film (cm2) 

[0037] (Polymer a logarithm viscosity) About the polymer concentration of 0.05g / methansulfonic acid 
solution of dl, it measured at 25 degrees C using the Ostwald viscometer. 

[0038] (Waterproof trial) 50mg of polymer electrolyte membranes was enclosed into glass ampul with 5ml 
ion exchange water. Ampul was heated for three days at 105 degrees C. The ampul after cooling was opened 
and the solid was separated with the glass filter of 1G2. Reduced pressure drying of the filter was carried out 
at 80 degrees C overnight, and from the weight before and behind filtration, it found the weight of solid 
content and calculated weight percentage reduction. 

Weight percentage reduction [%] = residue weight [mg] / 50x100 [0039] (Quantum of an ionicity radical) It 
was immersed in 50ml of 0.01 -N NaOH water solutions, and lOOmg of polymer electrolyte membranes was 
stirred at 25 degrees C overnight. Then, the neutralization titration was carried out in the 0.05-N HC1 water 
solution, a neutralization titration — the Hiranuma Sangyo Co., Ltd. make — potentiometric titration 
equipment COMTITE-980 were used. Ionicity radical weight is calculated by the following formula. 
Ionicity radical content [meq/g] = (10-titration value [ml])/2 [0040] (Heat-resistant evaluation) the 
Shimadzu thermogravimetric analysis machine — using TGA-50, for 10 minutes, the temperature up of 
about 2mg sample polymer was carried out the rate for 1 0-degree-C/, and it was measured after predrying at 
100 degrees C under the argon ambient atmosphere. Temperature of the point of inflection of a weight 
change curve was made into heat loss-in-quantity initiation temperature. 

[0041] (Example 1) ml/nl=0 and a logarithm - poly benzoxazole (4a) 0.1 40g which has the acidic group 
which is viscosity 5.3 dl/g, and a logarithm — heating stirring of the 30ml dimethyl sulfoxide (it omits 
Following DMSO) was carried out at 60 degrees C, and the basic polymers [ 0.028g and 0.06g ] (5ae) 
triethylamine which has the acidic group which is viscosity 1 .2 dl/g was dissolved. After filtering a solution 
with 1 G2 glass filter, it flowed into the glass flat bottom petri dish with a diameter of 90mm, and 
subsequently reduced pressure drying was carried out for one day at 100 degrees C for two days by 40 
degrees C, respectively, and DMSO was removed. The exfoliative film is IN stirred gently. It processed for 
one day at the room temperature in a HC1 water solution. The film was rinsed with ion exchange water and 
processed in 100-degree C ion exchange water for 1 hour. Then, the film was taken out and it dried under 
the nitrogen air current. The coefficient of water absorption when the obtained film being immersed in 25- 
degree C ion exchange water on the 1st was 85 % of the weight to membranous dry weight. The various 
evaluation results about the film are shown in Table 1 . 

[0042] (Examples 2-16) The polymer and the mixing ratio were changed, and also the film was produced in 
the same procedure as an example 1, and various evaluations were performed. An evaluation result is shown 
in Table 1 . 

[0043] (Example 17) ml /n 1=0 and a logarithm - 10ml methansulfonic acid (it omits Following MSA) was 
stirred at the room temperature, and acid polymer (4a) 0.1 40g which is viscosity 5.3 dl/g, and polymer (5o) 
0.030g were dissolved. After filtering a solution with 1G2 glass filter, it cast by the thickness of 600 
micrometers on the bottom glass plate of nitrogen-gas-atmosphere mind. After leaving it under nitrogen-gas- 
atmosphere mind then for 1 hour, it was immersed in ion exchange water and it was made to solidify. The 
obtained film was immersed in ion exchange water for several days, exchanging ion exchange water until 
the acid was no longer detected. Then, the film was fixed to the metallic frame and it dried under the 
nitrogen air current. An evaluation result is shown in Table 1. The transparency IR spectrum of the film 
measured using the 270by Hitachi, Ltd.-30 form infrared spectrophotometer is shown in drawing 1 . 
[0044] (Examples 19-28) The polymer and the mixing ratio were changed and also the film was produced in 
the same procedure as an example 17. An evaluation result is shown in Table 1. 

[0045] (Example 23) The paste was adjusted to glycerol 5g by carrying out mixed distribution so that it 
might become homogeneity about carbon black (particle diameter is 20-30nm) 0.72g and lg (Du Pont; 
"20% of Nafion (trademark) solutions") of Nafion (trademark) solutions whose amount of platinum support 
is 20wt(s)%. By spraying the obtained paste with a spray, it applied to one field of the polymer electrolyte 
membrane obtained in the example 1 , and reduced pressure drying was carried out. Reduced pressure drying 
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of the paste was applied and carried out also like another field. The amount of platinum support of the 
obtained /electrode zygote was 0.5 mg/cm2. When this conductivity was measured, it was 1.5x10-3 S/cm. 
[0046] (Examples 1-2 of a comparison) Instead of the basic polymer which has an acidic group, it is the 
following structure.; 
[Formula 18] 

N,N-dimethylacetamide (it omits Following DMAc) was used as the solvent using ** polybenzimidazole (it 
omits Following PBI), and also the film was produced like the example. An evaluation result is shown in 
Table 1. 

[0047] (Example 3 of a comparison) Instead of the basic polymer which has an acidic group, it is the 
following structure.; 
[Formula 19^ 

** polybenzimidazole (it abbreviates to p-PBI below) was used, and also the film was produced like the 
example. An evaluation result is shown in Table 1 . 

[0048] (Example 4 of a comparison) Various evaluations were performed about Nafion (trademark)! 12 (Du 
Pont make) which is a commercial ion exchange membrane. An evaluation result is shown in Table 1 . 
[0049] 
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[0050] 

[Effect of the Invention] With the polymer electrolyte of this invention, the polymer electrolyte excellent in 
ion conductivity and endurance, a polymer electrolyte membrane, the film / electrode zygote can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Translation done.] 
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(54) BLENDED POLYMER ELECTROLYTE. ELECTROLYTIC MEMBRANE HAVING THE 
ELECTROLYTE AS MAIN COMPONENT, AND MEMBRANE /ELECTRODE JUNCTION 
CONTAINING THE ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyelectrolyte superior in ionic conductivity and 
durability and suitable for a proton exchange membrane or the like of a fuel cell, and provide an 
electrolyic membrane having the electrolyte as the main component, and a membrane/electrode 
junction containing the electrolyte. 

SOLUTION: This is a blended polymer electrolyte composed of a mixture of (a) polybenzoxazole 
or polybenzthiazole having not less than one kind of groups selected from a sulfonic acid group 
and its salts or a phosphonic acid group and its salts, and (b) a basic polymer having at least 
one kind of groups selected from groups composed of a sulfonic acid group and its salts, a 
phosphonic acid group and its salts, and a carboxylic acid group and its salts. 
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